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THE PROPER USE OF THE GEOLOGICAL NAME, " BE THANY. " 
BY JOHN L. TILTON. 
'rhe proper use of the terms ' ' Bethany, ' '  ' ' Bethany Falls, ' '  ' ' Win­
terset "  and " Erie " formerly elicited considerable discussion, summar­
ized by Bain1 in his Guthrie county report. In that report and in the 
reports on Dallas and Ma.dison2 counties the term Bethany applies to 
the entire Winterset section. In the Decatur3 county report also Beth­
any applies to the entire Missouri section found, which is there divided 
into the following sub-stages : 
' 




Bain4, in his discussion of the Bethany Limestone at Bethany, J\fis­
souri, states that " it is not the particular limestone which is of signifi­
caJJJce, but the whole group of limestones, all of . which ar.e well shown 
within the town of Bethany, Missouri. ' '  Since that time the correlation 
of the parts of this whole grqup of limestone has been carried to such 
an extent that the problem is no longer, What is the relation of these 
limestones to the coal bearing strata of the Des Moines formations ? but, 
Which of these several limestone beds is it that outcrops in a given 
place ? Indeed, Bain himsel f in the pap er last named proceeds to 
describe the various strata of limestone outcropping within the town of 
Bethany and to correlate them with the various strata of limestone 
found in Madison and Decatur counties in Iowa, and in so doing he 
corr.elates the limestone over which the water plunges at Bj:)thany Falls 
1H. F. Bain, Geology of Guthrie County, Iowa Geological Survey, Yo!. VII, pp. 449-i50 .  1 8 9 6. 
2Tilton and Bain, Geology of Madison County, Iowa Geo!. Surv., Vol. VII. 1896. 
•H. F. Bain, Geology of Decatur County, Iowa Geo!. Surv., Yo!. VIII. 1897. 
•:a. F. Bain, The Betl:)any · :j:..jmestone 11-t :aethjl.t)Y, Missouri, .i\m. Joµr. of Sc!., Vol. V, pp. 4 3 3- 4 3 9 ,  1 8 9 8. See alsp qeology of Depatur Coup.ty, Iow11 Geol. Surv., Vol. VIII, pp. 4 7Z-476, 1 8ll1. . 
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( Broadhead 's No. 78) 5 as the " Fragmental " of thei table above given 
for Decatur county. 
Last spring ( 19 1 2 )  Mr. F. C. G reene , in correspondence with refer­
ence to priority of terms here in Iowa expressed the opinion that Broad­
head 's No. 78 is not the " Fragmental " of the Iowa section , but is the 
" Earlham . "  So important with reference to nomenclature did such a 
stat,ement appear that  in August, 1912,  the writer accepted l\Ir. Gre ene 's 
invitation to meet him at Bethany and review the situation . l:<'irst we 
visited the heavy limestone outcropping by the river side about half a 
mile above the falls, and then the shal e and limestone found o n  th e 
hillside a few rods further upstream . 'l'he entirie relation suggests that 
this heavy limestone is the \V interset limestone, and the shale and 
limeston e on the hil lside j u st beyond, is a sm all portion of the D e  Kalb 
limestone and as•sociated shale ( Cherryvale shale ) .  From this place we 
wall1"ed over through th e town to where the railroad crosses a small 
ravine tributary to Big Crrek not far from the railroad station. Here 
the topmost l imestone is  clearly the De Kalb and not the �Winterset, 
for beneath the thin beds of shale that underlie it is " Limestone, drab 
blue, two ledges, 9 and 3 inches thick ' ' which with th e associated shale 
rich in fossils is the most distinct i ve horizon in the entire succ.ession 
of strat,a ( the Cherryvale shales ) ,  a duplic ation of the denosits found 
near the brow of the hill in th e southern edge of Winters,et ( close to 
the fork in the road southeast) . There is no mi staking this horizon. 
A few rods below the railroad. bridge at Bethany is an outcrop of the 
next ledge beneath, the 'Winterset limestone,  characterized e specially 
by 'a mass of very large Productus prattenianus, Pinna ( ? )  , and other 
fossils near low water in the pool close by and corresponding to a 
similar but less perfectly develop ed hori7.on seen in the Winterset lime­
stone at Winterset a few rods east of the fork in the road previously 
mentioned. 
The shale which lies beneath this limestone j ust below the railroad 
bridge is not there exposed, the next strata visible bein g the limestone, 
fragmental in character, at the falls itself . The relation of this  lime­
stone to that described abov.e is slightly obscured by the dip of the 
strata ; but as the general directi on from one led.g,e to the next is approxi­
mately the direction of the strike there is no chanc;e for the p resence 
of so heavy a bed of limestone as the E arlham between the l imestone 
exposed below the railroad bridge an d the limestone seen at the falls. 
•Broadh ead, Trans. St. Louis Acad. Sci. , Vol. II, p. 3 1 1 ,  1 8 6 2 .  ( In this report the 
Bethany Falls limestone is No. 7 6 6 . ) Missouri Qeological Survey, Report on Iron 
Ore and Coal Fields, Pt. II, p .  7 6,  etc. · 13 7 3 .  ( In this report the Bethany Falls 
limestone ls No. 7 8. ) · 
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The fragmental appearanc1e and the  separation into two distinct por­
tions at the falls strongly resemble these features in the limestone at the 
base of the Missouri stage in Iowa ( the Hertha, or so-called Fragmental) ; 
but even at Winterset a portion of the uppermost Earlham lintestone is 
slightly fragmential. 
At the falls there i s  a bri dge over a small ravine which empties into 
Big Creek. A f.ew hundred yards south al ong this small ravine one 
comes to quarries where heavy beds of the vVintierset limestone are 
conspicuous. For a short di stance back north toward the falls nothing 
is visible ( the shal e i s concealed) . 'I'hen one comes directl y to the top 
of the limeston e which is continuous wi th the l imestone at the falls 
itself. A few rods downstream from the falls is another quarry where 
a section revealed but sixteen feet not exposed-too little by far to 
contain any considerable deposit of limestone and associated beds of 
shale. Then, standin g on the l imestone at the mill, we looked back up 
the stream to where the limestone (vYinterset )  which we had first visited 
appeared besi de the stream. It is needl ess to say that in the face of 
such evidence it was necessary to agree that Broadhead 's Bethany Falls 
famestone ( hi s  No. 78 )  is not the " Fragmental " of Iowa but the 
' ' Earlham. ' '  
But the array of argument which l\fr. Greene had to present was not 
exhausted. The n ext day we took a carriage sixteen miles across 0oun­
try to Gilman Ci ty, and then went afoot ·east down a ravine known as 
Tombstone Creek. In a short distance we came upon a ledge of lime­
stone (De  Kalb )  over perhaps fifteen feet · of very fossiliferous shale 
containing Meekella striatocostata, Productus costatus, P. nebrascensis, 
P. cora, P. longispinus, a bed of Chonetes verneuiliana, Rhombopora 
lepidodendroides, Myalina subquadrata and Ambocoelia planoconvexa. 
Here also were the· two layers of blue limestone. ( The beds above, which 
a.t Winterset contain so m any Derby,a crassa ,  were not well exposed. )  
Here again the horizon i s  unmistakable .  It is the horizon exposed at th:e 
railroad bridge previously mentioned .  Following the ravine down we 
crune next upon about thirteen fe.et of vYinternet limestone.  then, as 
measured by the barometer, thirteen feet of Galesburg shale with in­
cluded black shale as at Winterset, then eighteen feet of E arlham lime­
stone splendidly exposed, and with the top fragmental as a.t Bethany 
Falls. Then,  following this same creek bed down, the top of the ' '  Frag­
mental " ( Hertha limestone ) soon appeared beyond a railroad biridgie. 
To the south this Hertha limestone rises above the level of the tirack 
within a short distance, whel'e this formation is seen divided by a foot , 
14  
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of blue shale into two portions. In the upper portion fifoo�n inches of 
liIIlilst.one is surmounted by two feet of fragmental lim;estone. Immedi­
ately booeath the foot of shale is two and a half fe,et of ferrugenous 
limestone" then seventeen iIJches of another grayish limestone, then blue 
shale, a suecession entirely unlike toot at Bethany Falls except that a 
fragmental limestone is the topmost portion at each place and a shale 
lies beneath the lowest limestone. At Be,tihany Falls the division of the 
limestone into an upper and a lower portion is not due to the presence 
of •a bed of shale. Further, along the same ravine wei had come upon 
four distinct beds of " fragmental ' '  limeston,e, two of which I have men­
tioned. One other was at the top of the Winterset limestone and one 
on the De Kalb. 
It is therefore evident, l st, that the term " Fragmental " as the name 
of the limestone at the base of the Missouri series should be displaced 
here in Iowa by the geographical name which has the preference, 
Hertha* ; 2nd, that the name Earlham limestone should be replaced by 
that time honored but misused · name, Beth•any Falls limestone, which 
is the name Broadhead originally used for this particu1ar formation ; 
and, 3rd, that the names for the limestones should no longer be made 
to include the beds of shale which separate them ; but the beds of shale 
be recognized by names already given them elsewhere. This part of 
the geologicr section in south central Iowa then stands as follows : 
Group. System. Series. Stai;re . Sub-stage. 
Westerville limestone. • •  
Chanute shale. • 
De Kalb limestone. • • 
Cherryvale shale. • 
ra1eozo!c • • . • Carboniferous . Pennsylvania . Miss o u ri .  . . . .  Winterset limestone. • •  




Hertha l!mestone. • 
Since the preparation of the above paper a communication from Mr. 
Greene gives the following " log of a well drilled one-fourth mile south 
of the center of section 9, T. 63 N., R. 28 W., on the flood plain near 
the falls of Beth1my. " This, like the preceding description, is printed 
•Adams, Girty and White, Stratigraphy and Palaeontology of the Upper Car­
boniferous Rocks of ihe Kansas Section, Bull.  No. 2 1 1, U. s. Gepl. Surv. 
Erasmus liaworth, Kan. Uri!v. Quar., Vol. III, 1 8 9 6 .  · Urilv, ' of Kan. Geo!. Surv., 
Vol. I, 1 8 9 6. Univ. of �an. Geo!. Surv., Vol. III, 1 898. Univ. ot :Kan. Geol. Surv., 
Vol. IX, 1 9 0 8 .  . . 
Adams, Haworth, and Crape, Economic Geology of the Ipla Quadrallil'ie, Kans11-s, 
Bull. 2 3 8, U. S. G. S., p, 1 8 .  . . 
In certain Qf these references It ap:pears that BP.Ill's correlation j:las been follqwe4 
on the supposition that it ls correct. 
u see above references to the reports of the Iowa Geological Survey. 
.. 
4
Proceedings of the Iowa Academy of Science, Vol. 20 [1913], No. 1, Art. 21
https://scholarworks.uni.edu/pias/vol20/iss1/21
IOWA ACADEMY "t>F SCIENCE 211 
with Mr. Greene 's consent. It demonstrates on the spot that the top 
of the Hertha limestone is fifteen feet below the Bethany Falls lime­
stone at the falls itself : 
Driller's Terminology. Interpretation. Thickness. Depth. 
Ft. Ft. 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2  22 
Falls limestone . . . . . . . . . . . . . . . . . .  Bethany Falls limestone . . .  8 30 
Shale, with some thin limestone . .  Ladore shale . . . . . . . . . . . . 15  45  
Limestone . . . . . . . . . . . . . . . . . . . . . .  Hertha limestone . . . . . . . . . 6 51  
Sandstone, hard, loose grained . . .  Top of Pleasanton . . . . . . . . 1 5  6 6  
Sandstone, open, coarse grained . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 2S 94 
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